earned a reputation as pioneers in the field of parasitology. France's conquest of all of Indochina, giving the French their turn to occupy territory, was completed around the same time as the Pasteur Institute in Paris was founded. The latter quickly became a school as Roux inaugurated his "Grand Cours" in microbiology there in 1889. Before the creation in 1906 of the "School for the Application of Colonial Medicine" in Marseilles (commonly known as le Pharo),4 military doctors in the colonies who wanted to learn more about laboratory practices made up a significant portion of the students attending classes at the Institute. Calmette, who enjoyed special, accelerated training, was the first in his class.
Although the Pasteur Institute was not the equivalent of the subsequent British schools of tropical medicine (Patrick Manson's in London, and Ronald Ross's in Liverpool5), it gradually carved out a niche for itself in the development of this speciality. Pastorians commonly correlate Calmette's mission to Saigon from 1891 to 1893 with the appearance of colonial laboratories responsible for the first applications of a discipline which did not come into its own until the turn of the century, via Great Britain.6
The creation of the Saigon Laboratory marked not only an important step in the broader history of the exportation of "Pastorian science", seen from a purely French point of view, but also reveals the scientific rivalries in Europe at the end of the nineteenth century. This episode can now be better understood thanks to the recent addition of Calmette's personal correspondence from 1890 to 1893 to the archives of the Pasteur Institute in Paris. 7 Calmette's letters show that he played a greater role in the definition of this project than previous histories have attributed to him. Given his professional background, and the support he enjoyed from various quarters, the direct connection between the development of colonial public health in Indochina, and France's military and political interests was only strengthened.8
Calmette's correspondence during his stay in Saigon also provides a clearer picture of the development of the laboratory and the work carried out there (more than we glean from its publications list), and also of the path Calmette himself pursued towards a career in France. Both of these factors are indicative of the relationship between Pastorian science as it was practised in the centre and at the periphery. Indeed, from the moment the decision was made to create the Saigon Laboratory, Calmette decided to link his own career to the fate of the Pasteur Institute.
4The Pasteur Institute was tied to the Pharo medicine: a study in the establishment of a scientific School through its disciples. For example, Paulspecialty', in G Lemaine, R MacLeod, M Mulkay Louis Simond, a Pastorian who discovered in India and P Weingart (eds), Perspectives on the emergence the flea's role in transmitting the plague bacillus, was of scientific disciplines, The Hague, Mouton, 1976, the School's first assistant-director.
pp. 75-98. 5 Michael Worboys, 'Manson, Ross and colonial 7 Archives of the Pasteur Institute in Paris medical policy: tropical medicine in London and (APIP), Fonds Calmette. Most of the documents are Liverpool, 1899-1914', in R MacLeod and M Lewis letters from Calmette to his family; only the other (eds), Disease, medicine and empire: perspectives on correspondents will be mentioned. western medicine and the experience of European Project for a Colonial Laboratory: Myth and Reality Calmette, Navy Doctor and "Self-Taught" Pastorian Well before the creation of the Offices for Medical Assistance in the various French colonies, the true protagonists of French medical action overseas were doctors from the Royal Navy, later re-christened the State Navy, of which the oldest school dates back to 1720. Calmette graduated from the Navy Medical School (Ecole de Sante Navale) in Brest in 1883 and thus belonged to an old tradition that was unsettled at the end of the nineteenth century by the expansion of microbiology and the first discoveries of pathogenic agents and their vectors in the tropics.
One year out of school, Calmette took part in the China campaign with the Navy squadron of Admiral Courbet. This was his first mission, and it was decisive. He not only had his first contact on land with local pathologies such as lymphatic filariasis, liver abscess, elephantiasis, and so forth, but also met Patrick Manson Over the course of his subsequent campaigns, Calmette's penchant for the laboratory was confirmed, or, as he wrote a few years later, for "the study of exotic pathologies according to modern methods"-in shortened form, "exotic pathologies of the future"'.'I In 1887 in Gabon he discovered sleeping sickness, but not the trypanosome, "since", he wrote, "my lenses allowed only the study of histological sections". Yet one year later he published a study on the trypanosome.1" For his third mission he was forced to abandon the idea of going to a tropical climate-he was newly married-and went instead to SaintPierre-et-Miquelon, where he stayed from 1887 to 1890. Since there were no new human diseases to explore there, he began to study le rouge de morue, or the red pigmentation in cod. He isolated a micrococcus that causes salted cod to turn red during maritime transport. He identified the origin of the micro-organism (which comes from salt), the conditions in which it develops, and even a "cure": a small amount of sodium sulphite prevents it from proliferating.
Calmette considered this research a "self-initiation" into the methods of microbiology. Nonetheless, he was not entirely satisfied with the results. He was not able to show toxicity of the micro-organism, and the consequences of the phenomenon were merely commercial; when cod has changed colour no one will buy it. More importantly, Felix Le Dantec, also a Navy doctor and later a Pastorian, made the same observations on the Island of Groix, and had his study published before that of Calmette , both the centre of "worship" and the starting point for these grand missions remained the mother house which immortalized him.30 A few Pastorians, and Charles Nicolle in Tunis in particular, tried to bypass this structure by shifting the "centre", represented by the Parisian Institute, towards their own sphere of activity.31 It would seem that Calmette's path did not diverge from the general practice. Is this because his stay in Saigon was relatively short? Or is it rather because when he set out for Indochina he already saw himself as a fervent disciple of the Institute?
The "Well-Trodden Path of Exotic Pathologies"
The approach proposed for the Saigon Laboratory was relatively new. Rather than dispatching scientific missions to study specific epidemiological issues in temporary laboratories,32 it established a permanent centre specializing in local bacterial flora. Calmette thought that the equipment he brought along and his recent training at the Pasteur Institute would be sufficient to accomplish an ambitious programme: "I will do research on cholera, beriberi, leprosy, and malaria, as far as my means will allow", he confided to Corre before his departure.33 Without any preconceived notion of the priorities to be defined, he briefly considered the possibility of doing field work: "Of course, once I arrive, I will arrange to be sent on missions to places where cholera or other interesting transmitted or contagious diseases have been reported."34
In reality, during his entire stay in Saigon, Calmette worked essentially as a laboratory scientist and bacteriologist. The Saigon hospital system provided more than enough material for study. In fact, Saigon was the best equipped city in Indochina, particularly with the military hospital, which was to be renamed Grall, where the laboratory was first set up. It also had the Cho-Quan Hospital created at the initiative of the Bishop of Saigon, which was the first hospital for natives of the city (both hospitals were built in 1861). The diseases observed in the two hospitals were not identical. According to the registers and terminology used at the time, most hospitalizations in the first were for dysentery, chronic diarrhoea, and fevers. Destitution and extreme poverty led the native population to turn to 29 The hospital-laboratory duo offered another advantage, in addition to providing what was probably, after all, an almost complete sampling of local pathologies: it made experimentation possible. Before devoting himself almost exclusively to animal experimentation-during the time it took to set up the laboratory-Calmette began a therapeutic trial on patients with leprosy, one of the diseases he had planned to study. In fact, in 1890 the Pasteur Institute was keenly interested in the "cure" Calmette wanted to test. This interest was due in particular to its inventor, as the substance in question was tuberculin, or Koch's lymph, glycerin extract from cultures of the tubercle bacillus. However, this treatment was soon highly controversial. Not only did Koch's "miracle cure" have few positive effects in preventing tuberculosis of the lungs, but the trials turned out to be a disaster. The product was nonetheless tested for use against other diseases related to tuberculosis, such as tubercular lupus, with encouraging results. Calmette ordered a flask of "serum" from Berlin before leaving for Indochina, planning a trial on tuberculous leprosy, a form of leprosy characterized by nodules on the skin or mucous membranes.36 In March of 1891 (a month after his arrival in Saigon) he conducted the first trials on lepers. After the serum provoked "a severe feverish reaction with a dose of one milligram", in two of the five patients treated, and "an acute outbreak of lepromas on the thorax and face" in another, he pronounced what seemed a definitive verdict:
This lymph is decidedly a therapeutic fiasco, although it holds immense scientific interest, but I do not believe this is the way we will stop the formation of new tubercles after the elimination of the old necrotized foci. It seems to me that Koch's initial premiss is false.37
Despite his own disastrous trials, just two months later Calmette gave the tuberculin to the head doctor at the Cho-Quan Hospital. Was he prompted to do this by his interest in the phenomenon observed by Koch, later the basis of his own vaccine? The ensuing trial resulted in the death of a Chinese patient and put a stop in the colonies to this type of experimentation, which was already seriously questioned in Europe. In Calmette's later tuberculosis studies, no mention was made of these minor therapeutic leprosy trials.
When the trials were completed, the laboratory was ready for other kinds of work. Calmette had convinced the local administration to build a breeding centre for small laboratory animals in the zoological park in Saigon. He for an experimental approach. Or did he simply decide, from the beginning, to turn his attention to other research? Calmette's tenacity seems above question, as his subsequent work shows, especially when his thoughts about his potential contribution to tropical bacteriology are considered. These can be found with the last mention of leprosy in his correspondence: It will take a long time and I will need to sow a great deal in order to reap very little . . . These bacteriological studies are so painstaking and so many scientists are delving into the same questions that it takes years of work to achieve results. Even the long lives of men such as Pasteur and the host of experienced men surrounding him are not enough. What I can do here will represent but a very small contribution to research already begun by several others; it is terribly difficult to do anything original today, as everywhere the path is well-trodden.38
Discovering a Pathogenic Agent: Tropical Dysenteries By taking the "well-trodden path", beginning with dysentery in May of 1891, Calmette was also pursuing pathologies in which the colonists were particularly interested. Indeed, "dysentery" was considered "the great killer" in Indochina before malarial fever assumed that distinction during the conquest of Tonkin.39 Despite improved sanitary conditions for the troops, dysentery, which went by various names, continued to fill military hospitals and to send soldiers back home to France.40
The major medical literature of the nineteenth century, which is sprinkled with various postulates on infectious disease starting in the 1880s, is very confusing when it comes to understanding dysenteric phenomena.4' There was still no microbiological proof of the existence of any pathological entity specific to the tropics, as a French colonial doctor named Dutroulau42 suspected. Consensus was reached at the turn of the century on a "unitary theory" (theorie uniciste) which, on the basis of anatomopathological data, associated the chronic diarrhoea endemic to warm climates with dysentery, which appeared to be the consequence of the first condition. 43 Calmette had access to the autopsies of patients who had died of dysentery at the military hospital in Saigon (and at times to those at the Cho-Quan Hospital); this disease thus provided an ideal subject for practising microbiology. He summarized his research project and method in one of his articles on "endemic enterocolitis", which is the expression he preferred to "Cochin-China diarrhoea" or to "Cochin-China disease". He declared that he wanted to forget all that he had "read and learned about the nature of infectious dysentery": " In any event, for posterity and for the Saigon Laboratory, he accomplished bacteriological studies on drinking water in addition to this research. It was perhaps with future research on dysentery in mind that, as soon as he arrived in Saigon, he aspired "to be liked by the city authorities, or at least to attract their attention" by undertaking studies on the city's water, where the Bacillus pyocyaneus was found to be especially common.56 He also carried out analyses of water samples from certain administrative centres in Cochin-China that were of particular interest to Europeans, and adapted the Chamberland filter.
Inventing a Vaccine: Cholera Apart from their practical, local implications, the results of his research on dysentery probably left Calmette feeling relatively dissatisfied.57 Although he was clearly dedicated and did not abandon this project until his return to France, after devoting several months almost exclusively to it, the project went through some stagnant periods (as the hospital did not always provide a sufficient number of dysentery cases). Therefore, in early 1892, Calmette planned a second research project to examine local infectious pathologies. Cholera represented another way to take part in international competition.
Cholera, an endemic disease in Indochina, was the source of news that had the scientific world holding its breath. In 1892, after nearly two years of attempts, Haffkine succeeded in transmitting cholera to a guinea pig using an "intensified" (more virulent) bacillus, then he produced cultures of "attenuated" bacillus to prevent the disease in the same animal. Calmette himself had interests to defend at the Pasteur Institute and preferred to postpone publication of the cholera study, "for fear of offending M. Roux".63 He was thus able to pursue "truly feverish research" right up to the eve of his departure:
What matters is making it to the finishing line in time, and there is a veritable steeple chase underway between European laboratories, especially Paris and Berlin. Although we all started from the same point (since they are using my cultures for their research), I chose to follow a different path. I do not want to vaccinate against cholera, as I am persuaded that it's utopian to try and vaccinate man against a disease that he can contract two or three times in a row, even at short intervals! I'm conducting an in-depth study of the toxin secreted by the microbe, and trying to neutralize it in the infected organism, or eliminate it. I already have important results concerning one of these two solutions.64
The second solution, which consisted of eliminating the toxin using a relatively complex dialysis method, or "peritoneal dialysis", was based on the properties of the cholera toxin. It It's good that all the Far Eastem press is lending a hand in launching this affair, since the more people who come for rabies inoculations, and the more I am asked for anthrax or other vaccines, the more important my position will be ... .69
Once he had reached Saigon, he continued his campaign, sending notices to "all the administrators and residents up-country, and the consuls of all the ports in the Far East", and asking for reports of "crazy dogs", about which existing medical literature gave only rare examples. This investigation was, however, carried out in a climate of scepticismand at times harsh criticism-created by certain doctors and colonial administrators. 70 Calmette also prepared the vaccine, in anticipation of his first "clients". The virus could not be cultivated in vitro, and, in order to avoid maintaining it by too frequent inoculations in rabbits, he adopted Roux's procedure for conserving rabid marrow in pure glycerin. The first bite victims were sent from neighbouring countries by their governments (the first two children to be treated came from Singapore). Yet he also quickly treated "Annamites" or colonists from Indochina and, when the cadaver of a "crazy dog" was given to him, he performed tests on it. He This episode in the life of the Saigon Laboratory during Calmette's time there retains its legendary quality even today. Calmette's determination to demonstrate the relationship between "crazy dogs" in Indochina and rabies allowed him to leave the lasting stamp of the Pasteur Institute on the colony, and today his work is all the more applauded in Vietnam because rabies remains a significant public health problem there.
Snakebite Serotherapy
Despite what the most ferocious attacks on Calmette asserted, rabies was certainly not "imported" into Indochina, but the treatment for it was. By contrast, snakebite serotherapy was invented from research done on Indochinese soil. Often, however, people forget that Calmette merely carried out preliminary studies in Saigon, and that the invention of the process benefited from various collaborations, above all new research developments in European laboratories, especially the Pasteur Institute in Paris. Nevertheless, snakebite serotherapy took on even greater importance as a Pastorian emblem because it symbolized the fight against a local scourge.
Accounts also make much of the event that prompted Calmette to study snake venom, portraying it as a catastrophic local epidemic. During the monsoon, a village near BacLieu in Cochin-China was invaded by cobras (of the Naja tripudians, or Cobra capel species), and several inhabitants were bitten and died. The local administrator had some captured snakes sent to the laboratory.7' Calmette seized upon this opportunity for both a physicochemical study of venom and a physiological study of poisoning, which were possible thanks to his laboratory equipment and menagerie of laboratory animals: "Never before has a study of venom histoire des anatoxines', in Moulin (ed.), op. cit., typical of the daughter institutes, at least before independence. Not only was study material from overseas used for basic research that ultimately took place in France, but the overseas Pasteur Institutes did not share in the "industrialization" of strategic therapeutic processes.
Pastorian Applications and the "Regies"78 of the Colonial Goverment The other "Pastorian studies" on rice and opium fermentation benefited local industry more directly. More precisely, they benefited colonial industry, since the alcohol and opium trade played an important role not only in private colonial interests, but also in Indochina's general budget.79
There is no doubt that Calmette was interested in political and economic life in the colony. He noted the presence of certain, apparently rather conspicuous figures such as the "extremely wealthy purchaser from the Tonkin plantation", whom he had met on the ship coming to Cochin-China.80 Very soon after his arrival he got in touch with the director of the Indochinese Customs and Excise Services. In 1891 the colonial economy did not earn the same amount of revenues from local alcohol as from opium. Profits from the sale of opium went directly to the Customs and Excise Administration, while profits from rice alcohol went to the Chinese. According to a contract with the colonial government, the Chinese held a monopoly on the production of rice alcohol until 1894, thanks to the "secret" of "Chinese yeast". Yet, as Calmette wrote to Corre, "the colony could make a substantial income by producing high quality alcohol from rice".81
By March of 1891 Calmette was planning to use the laboratory equipment for the "scientific study" of two types of fermentation, but he was encouraged to give priority to research on opium fermenting agents, which would potentially bring more immediate profit to the colony's finances. The relatively long lapse of time it took (ten to twelve months) to prepare "a good chandoo" (obtained from raw opium after a series of complicated procedures, and ready to be smoked) represented a significant loss of income for the administration. The role of airborne microbes in the fermentation of opium was not unknown, but the selection and study of active agents remained to be done. Calmette isolated a single micro-organism, Aspergillus niger, from some "very old opium, considered to be the best in the Regie", and determined the best cultivation and sowing conditions. In October he obtained a completely fermented product in the laboratory in just one month, from a new "chandoo".82 The inspector from the Re gie had the product tested by three "experts" (Chinese, "Annamite", and French) and gave a very favourable report:
They unanimously agreed that it was excellent, far superior to the Re'gie's opium. It tips much better, moulds more easily, can be smoked continuously and never catches fire (apparently a very important feature). It has a very enjoyable taste and aroma ... The inspector even added that, according to the Chinese smoker, the experimental opium ranked favourably in comparison with the opiums that his very rich compatriots kept in a box from five to twenty years. 83 Calmette's invention was quickly moved into industrial trials. In early 1892, "consumers could buy opium fermented for just 13 days!" Calmette also developed a test to identify contraband opium, which he and the Chief Customs Officer kept "absolutely secret".84
The study of the fermentation of rice alcohol, which took longer than the opium study, concerned an "issue of immense fiscal interest for the colony".85 It came at an opportune moment since in 1892 the Customs and Excise Administration planned to increase its income by adding rice alcohol to its tax regime. The Chinese used a very old, empiric process to manufacture the rice alcohol drunk in China and Indochina. It differed from Japanese saki, which was manufactured using partially studied fermenting agents. The Chinese yeast, produced from a complex plant preparation, possessed both the properties of saccharification and fermentation. It was much more active with rice than European processes for producing alcohol from grains, and offered the advantage of being produced locally. Calmette used this Chinese yeast, which was rich in bacteria and yeasts, to isolate the species that seemed to have the best saccharifying properties, which he named Amylomyces rouxii in honour of Emile Roux.86 Next he had to find a way to produce and cultivate this yeast, which develops abundantly on unhulled rice in the presence of beer wort. He combined it with another yeast from the Pasteur Institute in Paris, and eliminated certain pathogenic species present in the Chinese yeast. The outcome was excellent, and the yield was greater than that obtained by the Chinese. As he had discovered the secret of Chinese yeast, he could produce alcohol for Asian consumption and for exportation by altering the flavour with certain ingredients in the original recipe.
Calmette's letters, both personal and professional, reveal how important it was for him personally that his invention be used industrially.87 When he uncovered the secret of the Chinese manufacturers' yeast, he received offers for industrial production even before the end of 1892. Back in France, Calmette kept up with the administrative and commercial development of this business.88 The consequences of reorganizing and extending the Regie system under Paul Doumer (1897) (1898) (1899) (1900) (1901) (1902) subjects of research (especially for opium and rice alcohol). The rare occasions he had to meet local mandarins during official ceremonies, or his even rarer outings to some local celebrations, were not sufficient for him to take any real interest in the country. Indeed, he had nothing but contempt for the various "exotic decorations" he was given at the end of his stay, just when he was expecting to be nominated for the cross of the Legion of Honour!97 He did take on two "intelligent Annamites" at the hospital: "They are precious assistants for me, with whom I do as I please," he wrote. 98 Calmette's notions of colonial law and power hardly differed from those of most of his contemporaries. He thought that allowing Chinese producers to retain a monopoly on rice alcohol was an enormous mistake for "our national industry ... in a colony which, after all, exists only for the economic expansion of France, and not of the Chinese".99 Along the same lines, in an account of Pastorian medicine's contribution to all the colonies, he later wrote: "Through the sacrifice of human lives, they [ While he successfully carried out the practical assignments entrusted to him and developed new applications, for a variety of reasons, Calmette had difficulty concluding studies of international importance in the Saigon Laboratory. For example, his venom study had to wait on new data from European science. The perplexity he initially showed, about "the well-trodden path" in microbiology may seem surprising in some ways; this was an era in which many of the multitude of pathogenic agents still had not been discovered. On the other hand, his attitude appears wise when one considers the increasingly apparent complexity of biological phenomena, and-above all-the fierce struggle between the major European powers to defend their scientific potential.
In his attempt to reproduce the Pastorian model of research, which he had idealized well before attending the Institute, Calmette suffered more from a lack of support from those he considered his new peers than from a lack of material means. Regardless of the reasons for his return to France,'05 the explanation for the turn his career took in 1893 remains the same: he was too far from the Parisian centre, and science was done elsewhere than in the colonies. Upon his return to France Calmette did not immediately abandon all the projects related to his work in Indochina. However, snakebite serotherapy, the part of his research devoted to "exotic pathologies", which he continued to develop, was reoriented both towards understanding more general and basic mechanisms than those involved in poisoning, and towards more universal objectives than those applicable exclusively to the Indochinese colony.
As we have seen, Calmette was above all a laboratory scientist, as well as an administrator and unequalled strategist. These qualities were to be greatly developed during the course of his subsequent career. He was sufficiently occupied with his experiments to delegate to his colleagues in the military hospital, to whom he gave an occasional microbiology lecture, and the task of "gathering documents for the laboratory during their stays up-country".106 Not until a few months before his departure, in 1893, was he able to go in person to "continue a few small investigations in the field of indigenous pathologies" at the Cho-Quan Hospital.107 Calmette's most significant personal contribution to local epidemiological knowledge had to do with rabies; although this disease was probably more common in Indochina than in Europe, it was of relatively minor importance when measured against all the other local pathologies. Calmette enclaves".'08 The hospital, especially the military hospital, was his field of investigation. In this enclave to which he confined himself, it is hardly surprising that the main object of Calmette's concern remained the "microbe". He tracked and followed this microbe feverishly, and tried to confound its mysterious ruses in living organisms, but it was nonetheless relatively cut off from its human environment.
When he set up the laboratory, Calmette provided the instruments and determined the methods which would allow scientists to enrich their understanding of local epidemiology, but he did not launch any particular programme. He introduced the chief ambiguity of the Indochinese Pasteur Institutes (and the other colonial institutes) which, while safeguarding their scientific and administrative independence in relation to the colonial powers, modelled their programmes on colonial needs. In the case of a disease as major as malaria was in Indochina, far-reaching research with a methodical inventory of the local anopheline fauna was not carried out until 1925. The malaria department created at this time, located at the Pasteur Institute of Saigon, responded to the needs of the colonial administrative and economic powers; they were faced with a public health problem created by the clearing and settlement of malaria-infected areas to make way for large-scale public works, especially in the north, or to build large plantations to cultivate the red earth in the south.109
Calmette was director of the Saigon Laboratory for a short time, but he laid sufficient foundations to establish the Pasteur Institute firmly in Indochina. His was a hard act to follow (for nearly twelve years after he left, most directors stayed no more than a year). The scientific events that mark the early history of the Pastorian presence in Indochina, such as Alexandre Yersin's discovery of the plague bacillus and Paul-Louis Simond's discovery of the flea's role in transmitting the plague, left the laboratory's progress in the shadows after Calmette. At the same time, they helped the institution to regain prestige. Even so, Yersin created his own institute in Central Vietnam and developed his plague serum there; Simond was himself director of the Saigon Laboratory only briefly, from 1898 to 1899.110 These two discoveries did not in fact take place on Indochinese soil (but in Hong Kong and India, where the two Pasteur scientists had been sent on assignment); they testify more to Indochina's position as a platform from which the Pasteur Institute could send out missions than as a means of deliberate intervention in strictly local health problems. Later on, although Yersin became director of both the Saigon and Nha Trang laboratories in 1901, he differed from Calmette in that he adopted his host country for good and performed "local works", orienting his research more towards veterinary medicine and agronomy than human medicine.
One last question remains to be raised. 
